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Operation performance analysis on a novel solar heat recovery quasi two-stage

compression heat pump system under typical weather conditions
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Abstract: To solve the problems of current energy consumption in building heating/cooling, a novel solar heat recovery
quasi two-stage compression heat pump is proposed to be applied in heating/cooling systems. A system simulation model is
established to analyze its operation performance under typical climatic conditions of three regions in China (Chongqing,
Taiyuan and Urumqi). The research results show that the system can provide heat and cold energy for buildings with the
new heat recovery technology, solar photovoltaic and solar thermal technologies. The recovered energy of Chongging,
Taiyuan and Urumgqi takes about 12% of their total loads, and solar thermal energy of the three regions makes up 30%,
20% and 15% of their total loads, and PV profits accounted for 38%, 26% and 18% of their total operating costs,
respectively. It can be seen that renewable energy plays a key role in new systems by greatly improving system performance
and reducing carbon emissions.

Keywords: solar heat pump; heating and cooling; heat recovery; secondary compression heat pump; solar heat pump

heating; system performance investigation
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Fig. 1 Structure of the novel solar heat recovery heat pump system
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Fig.5 Case study of roof cooling/heating systems
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Fig. 8 Heat recovered by the novel heat recovery quasi two-stage

compression heat pump system
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